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UPLC-MS/MS method for simultaneous determination of 15
components in Buzhong Yigqi pills’
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( The Center for Drug Research & Development, Lianyungang College of Traditional Chinese Medicine of
Jiangsu Province, Lianyungang 222007, China )

Abstract Objective: To establish a UPLC-MS method for simultaneous determination of liquiritin, naringin,
hesperidin, neohesperidin, liquiritigenin, hesperetin, naringenin, cimifugin, astragalosidelV, ginsenoside
Rb,, ginsenoside Rb,, ginsenoside Rd, ginsenoside Rg,, glycyrrhizic acid, saikosaponin in Buzhong Yiqi pills.
Methods: Agilent Zorbax Eclipse Plus C;5( 100 mm x 2.1 mm, 1.8 pm ) column was used. The gradient mobile
phase consisted of water and acetonitrile both containing 0.1% formic acid. Mass spectrometer was operated using
electrospray ionization ( ESI” ) source in the negative ion mode for detection. Mass data acquisition was done

with multiple reaction monitoring ( MRM ). Results: Full validation of the assay was implemented. Excellent linear
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calibration curves were obtained over the tested concentration ranges ( r*,0.992-0.998 ). Intra— and inter—
day precisions ( RSD ) of low and high quality controls were 1.2%-4.6% and 1.6%-7.4%, respectively.
The mean extraction recoveries were all between 95.8% and 104.3%, and the RSD values were 2.4%—
8.7%. In the analysis of commercial samples, the mean contents of the tested analytes were 0.187-3.076
g per pill. Conclusion: This method significantly reduces the analysis cost. This new, reliable and
high throughput method is beneficial for quantification assays of multiply components in Buzhong Yiqi
pills.

Keywords: Buzhong Yiqi pills; liquiritin; naringin; hesperidin; neohesperidin; liquiritigenin;

hesperetin; naringenin; cimifugin; astragaloside IV ; ginsenoside; glycyrrhizic acid; saikosaponin; UPLC-

MS/MS
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Tab.1 MRM parameters, linear ranges, coefficient of determinations ( 7 ) and LLOQ for 15 analytes
e BEFREE PR fﬁﬁ%ﬁﬁﬁ% %ﬁ?@!’fl 2 LLOQ/
( compound ) (Q1)/ (Q3)/ (CE)/ (linear range )/ r (ng-l™)
(mlz) (mlz) eV (ng-mL™")
HHH (liquiritin ) 417.0 254.9 14 2~2 000 0.994 5
Tz H ( naringin ) 579.0 270.9 28 10~2 500 0.993 25
#5 2 HF (hesperidin ) 609.0 300.9 25 15~3 000 0.995 30
G KA (neohesperidin ) 609.0 300.9 30 15~3 000 0.994 30
H# % (liquiritigenin ) 255.0 118.9 16 4~2 000 0.996 20
Ml 2 (hesperetin ) 271.0 150.8 12 2~2 000 0.997 10
4 H2 % (naringenin ) 301.1 164.0 17 2~2 000 0.995 10
THHZE ( cimifugin ) 307.0 259.0 28 5~2 000 0.997 25
FEEEH T (astragaloside V) 830.0 830.0 0 15~2 000 0.992 30
AZ AT Rb, ( ginsenoside Rb, ) 1107.3 620.9 55 10~2 500 0.994 25
A4 Rb, ( ginsenoside Rb, ) 1077.3 783.1 65 10~2 500 0.993 25
AZ AT Rd (ginsenoside Rd ) 945.4 620.8 55 10~2 500 0.992 25
ANZBAF Rg, (ginsenoside Rg, ) 799.3 653.3 46 10~2 500 0.993 25
HHR ( glyeyrrhizic acid ) 821.3 350.9 44 15~3 000 0.995 30
SERH BT a (saikosaponin a ) 779.3 439.3 65 10~2 500 0.994 25
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A H B ( liquiritin ) Bl Rz ( naringin ) C. Bz ( hesperidin ) D.HTE R ( neohesperidin ) E.HEZ( liquiritigenin ) FRBHZE( hesperetin )
G. Al & (naringenin ) H. FHKZE (cimifugin ) L B EHF T (astragaloside IV) - J. AS 24 Rb, (ginsenoside Rb, ) K. AZ R H Rb, ( ginsenoside Rb, )

L. AZ R4 Rd(ginsenoside Rd) M. AZ 1 Rg, (ginsenoside Rg, ) N. HER ( glycyrrhizic acid ) 0.

B 1 15 # &S MRM Rt E

LEBI R a (saikosaponin a )

Fig.1 Typical MRM chromatograms of the 15 compounds from a real sample
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Tab.2 Contents of 15 main components in BZYQ pills of different batches

#t5 (bateh ) S
1bE ) ( compocent ) (‘mean content )/

20151208 20151214 20151220 20151224 20151229 20160107 pe per pill
HEA (liquiritin ) 2.387 2.617 2.396 2.502 2.403 2.421 2.454
i AT (naringin ) 1.125 0.952 1.078 1.109 0.948 1.187 1.066
18 Bz (hesperidin ) 4213 3.656 3.578 4.024 4.112 3.741 3.887
B8 K21 (neohesperidin ) 0.745 0.905 0.951 0.981 0.843 0.788 0.868
H 5% (liquiritigenin ) 0.441 0.467 0.487 0.476 0.498 0.466 0.472
1 Fz % (hesperetin ) 0.677 0.706 0.676 0.776 0.877 0.891 0.762
iz 2% (naringenin ) 0.602 0.542 0.528 0.614 0.621 0.612 0.587
TFREZ (cimifugin) 2.055 2.06 1.678 1.789 1.945 1.828 1.892
HIEH Y (astragalosidelV ) 2.785 2.688 3.325 3.282 2.964 3.414 3.076
NS4 Rb, ( ginsenoside Rb, ) 1.378 1.274 1.087 1.256 1.352 1.228 1.264
NS RAF Rb, (ginsenoside Rb, ) 0.589 0.568 0.678 0.668 0.643 0.705 0.642
AZ 24 Rd (ginsenoside Rd ) 0.205 0.309 0.247 0.221 0.259 0.282 0.253
ABRAF R, (ginsenoside Rg, ) 0.078 0.205 0.215 0.198 0.236 0.192 0.187
H % ( glyeyrrhizic acid ) 2.465 2.881 3.195 3.053 2.694 2.552 2.806
SEHIRA a(saikosaponin a ) 0.245 0.287 0.205 0.487 0.531 0.487 0.374
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